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NOTES 
On the Order of the Group of a Planar Map 
Recently the relation between the number e of edges in a planar 
graph G (without loops or multiple edges) and the order h of its auto- 
morphism group has aroused interest. Weinberg [2] showed that, when 
G is triply connected, h < 4e, and that h = 4e if and only if G is one of 
the five Platonic graphs. We present here a shorter proof of the same 
result. 
By a classical result of Whitney [3], every triply connected planar 
graph G can be embedded in the plane as a map M in only one 
way. Hence the automorphism group of G which acts on the set of 
vertices is isomorphic with the automorphism group of M acting on 
its vertices, edges, and faces. Thus we may deal only with the group 
of M. 
In the theory of planar enumeration [1], an edge is rooted by distin- 
guishing one end as positive and the other as negative, one side as left 
and the other as right. A planar map M has thus just 4e rooted edges. It 
is easily seen that if an automorphism tz leaves a rooted edge invariant, 
then a must be the identity. Hence the rooted edges can be arranged in 
sets of h equivalent ones. Thus h divides 4e, an observation that does 
not appear to have been made before, so of course h < 4e. 
If h = 4e, then the 4e rooted edges of M are all equivalent. Hence 
all the faces of M are equivalent, and so are all the vertices. Conse- 
quently M is Platonic if it has more than two faces and more than two 
vertices. 
We have incidentally shown for any planar map M, whether triply 
connected or not, h divides 4e. In fact, 4e/h is the number of distinct 
ways of rooting M at an edge. However, one can easily construct a pla- 
nar graph G, not triply connected, for which h > 4e. 
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Note on the Number of Finite Algebras* 
Communicated byF. Harary 
An abstract algebra is a system 2 = (A, oi)i~r where each operation 
oi is a single-valued function which assigns to every ll-tuple of  elements 
of A, say (x 1 . . . . .  xt~), a value oi(x 1 . . . .  , xtt) ~ A;  li is the rank of oi for 
i e I and it is assumed that li >__ 1 for all i ~ L The rank of o is denoted 
by Q(o). 2 is said to be f inite if A is finite and I is finite. Assume that 
= (A, oa ... . .  ok) is an algebra in which each operat ion ol is of  rank li. 
The similarity type of ~ is l = (ll . . . . .  lk). Let 9I = (A, ol . . . . .  ok) and 
~3 = (B, ox', ..., o,n') be two algebras; 95 is said to be isomorphic to ~8 
if A and B have the same similarity type and there is a one-to-one map 
~o from A onto B such that for any (xl  . . . . .  xti) ~ A t~, 
qgoi(xl . . . . .  xti) : oi(q~(xl), ..., q~(xt,)) (i ----- 1 .. . . .  k = m). 
Since isomorphism is an equivalence relation, we speak of the isomor- 
phism type of ~I as the equivalence class containing 95. The following 
formula for the number  of isomorphism types has been established by 
extending the techniques of  [2]. The 1.c.m. and g.c.d, are denoted by 
(i1, /2 . . . .  ) and (/1, is, ...), respectively. 
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